Interference by doxorubicin with DNA unwinding in MCF-7 breast tumor cells.
The capacity of doxorubicin to inhibit topoisomerase II in the MCF-7 breast tumor cell line is supported by the induction of protein-associated single-strand breaks in DNA, as well as by interference with the decatenation activity of nuclear extracts. Doxorubicin also produces non-protein-associated DNA strand breaks (at a supraclinical concentration of 5 microM), which may indicate damage mediated via the generation of free radicals. However, no strand breaks are detected in DNA of MCF-7 cells at the IC50 for doxorubicin (approximately 0.1 microM). At doxorubicin concentrations of 0.05, 0.1, and 0.5 microM, at which growth is inhibited by approximately 15, 50, and 75%, respectively, doxorubicin interferes with radiation-induced unwinding of DNA; doxorubicin also produces a concentration-dependent inhibition of DNA synthesis that corresponds closely to growth inhibition. These studies suggest that DNA strand breaks fail to fully account for the antiproliferative activity of doxorubicin in the MCF-7 breast tumor cell line. Compromised DNA synthesis associated with interference with DNA unwinding may contribute to growth inhibition in MCF-7 cells exposed to doxorubicin.